Objective. The aim of this study was to perform cross-cultural adaptation and evaluate the validity of the adapted Finnish version of the SRS-30 questionnaire. Summary of Background Data. The SRS-30 questionnaire has proved to be a valid instrument in evaluating health-related quality of life (HRQoL) in adolescent and adult population with spine deformities in the United States. Multinational availability requires cross-cultural and linguistic adaptation and validation of the instrument. Methods. The SRS-30 was translated into Finnish using accepted methods for translation of quality-of-life questionnaires. A total of 274 adult patients with degenerative radiographic sagittal spinal disorder answered the questionnaire with sociodemographic data, RAND-36, Oswestry disability index, DEPS depression scale, and Visual Analog Scale (VAS) back and leg pain scales within 2 weeks' interval. The cohort included patients with and without previous spine surgery. Internal consistency and validity were tested with Cronbach a, intraclass correlation (ICC), standard error of measurement, and Spearman correlation coefficient with 95% confidence intervals (CIs).
P atient-reported health-related quality of life (HRQoL) questionnaires have gained popularity as an objective method of assessing baseline pathology and measuring the effectiveness of an intervention. Adult deformities are common, and in previous reports, prevalence in elderly population was 60%. 1 Unlike adolescent idiopathic scoliosis (AIS), adult spine deformity consists of sagittal imbalance and other degenerative problems such as spinal stenosis and nerve compression, causing pain and disability. The Scoliosis Research Society's (SRS) patient outcome instruments have originally been introduced to evaluate AIS in American English language. 2 The English version of SRS-22 has been validated on adult spinal deformity population. 3, 4 Glassman et al. 5 used the SRS-29 version to verify linear increase in disability with increasing sagittal imbalance. Later, SRS-30, which encompasses the earlier SRS-22, has been used when operative treatment of adult spinal deformity is analyzed. None of the SRS scores From the have been translated or cross-culturally adapted to Finnish language and culture. The original SRS-30 has not been translated or cross-culturally validated in an adult spine deformity cohort. To achieve reproducible data for research and clinical work, the questionnaire must be translated and validated for the specific language and cultural environment. SRS-30 was chosen for validation because it is applicable to both nonoperative and operative treatments.
MATERIALS AND METHODS

Patients
A total of 290 adult patients were recruited to the study. They were collected consecutively among patients who were referred to Jyvä skylä Central Hospital's spine clinic from basic health care because of current spinal disorder with or without radicular symptoms. Some of the patients have had previous lumbar spine surgery. Patients 18 years or older, who can communicate in written Finnish language, and with þ grades in any of the sagittal modifiers of SRS-Schwab adult spine deformity classification 6 (sagittal vertical axis, pelvic incidence minus lumbar lordosis, or pelvic tilt) were included. During patient selection, sagittal modifiers were used to divide patients into no, moderate, or severe deformities. In all three sagittal modifiers, grade 0 was regarded as no deformity. The presence of positive modifiers ranging from 1 to 3 is considered moderate, and 4 or more, marked deformity. The study had no particular exclusion criteria. This study was approved by the Research Ethics Committee of the Central Finland Health Care District, and volunteer patients signed written consent.
Questionnaires
The patients received two sets of questionnaires with an interval of 2 weeks. First, they answered the SRS-30, Oswestry disability index (ODI) 2.0, RAND-36-Item Health Survey Questionnaire (RAND Corp. Health, Santa Monica, CA, US), DEPS depression scale, and clinical and sociodemographic data sheet; second, they answered the SRS-30 by replying to the title question whether their spinal symptoms are stable, worsened, or improved in the period after answering the first questionnaire. The patients who had undergone previous spine surgery were asked to answer the postsurgery part of SRS-30 as well.
Scoliosis Research Society Questionnaire Version 30
The SRS-30 questionnaire is composed of 30 questions, of which the last 7 (24-30) are for postsurgery patients only. The questionnaire is available in English on the SRS webpage (www.srs.com). Each question is divided into five choices, except postsurgery questions 25, 26, 27, 28, and 30, which only have three choices. Questions with five choices have 1 to 5 points, and those with three choices have 1, 3, or 5 points. The patients are advised to choose the best answer to each question unless otherwise indicated. Question 11 is about medication usage for the patient's back, and it has a choice ''other'' wherein the patient is asked to specify in the medications other than the preset choices. Question 23 asks to rate the patient's own selfimage on a scale of 1 to 9, but in the score sheet, the answers are divided to five categories in numerical order.
The score sheet gathers the questions into five domains: function/activity, pain, self-image/appearance, mental health, and satisfaction with management. Mental health questions are adopted with permission from the 36-item Short Form (SF-36). Scoring allows the calculation of different combinations. The subtotal of four domains without satisfaction with management can be calculated with or without postsurgery questions. Equally, for the total score, the satisfaction with management domain can be added with or without postsurgery question. The total score without seven postsurgery questions ranges from 23 to 115 points, and for postsurgery patients, from 30 to 150 points. A domain cannot be scored if fewer than three questions are answered, except the satisfaction domain, which contains only two questions for patients who did not undergo operation.
Translation and Cross-Cultural Adaptation
The translation and cross-cultural adaptation of the SRS-30 score was performed following guidelines. 7, 8 The SRS was contacted, and approval of the translation-validation study was granted by the copyright owners. Two independent forward translations were made from English to Finnish by health care professionals. Both translators were bilingual, with Finnish as their first language. They produced a written report and highlighted phrases and cultural features that could be misinterpreted or have more than one potential translation. A consensus of these two translations, resulting in version 1, was made by the translators through a discussion of the discrepancies in the translations. Back-translation was made by a bilingual translator with English as first language and no health care background. This phase was done to ensure that the translated version has the same content as the original score. Differences in translations and back-translation were analyzed and debated to reveal whether the translations had equal linguistic and cultural content. A professional linguist cross-checked the Finnish language with the original English version, Finnish translation, and backward translation with a written report of the philologue. The final consensus version was prepared by an expert committee of two translators and two English and Finnish language professionals. This version was pilottested with 20 Finnish-speaking patients with low back pain who filled in the questionnaire and gave written notifications if the event of any offending content or difficulty in answering or understanding the questions. The testing demonstrated no concerns or reasons to change the content, and the final version of the Finnish SRS-30 was introduced (digital supplement, http://links.lww.com/BRS/B225).
Oswestry Disability Index 2.0
The ODI 9,10 is a self-administered and validated questionnaire. The Finnish-validated ODI 2.0 version 11 was used to capture back-specific disability. Each of the 10 statements about pain severity, self-management, lifting, walking, sitting, standing, sleeping, sex life, social life, and traveling are scored from 0 to 5 points (no disability to maximal disability). The index is calculated as the percentage of the maximum of the answered statements.
RAND-36
RAND-36 is a generic HRQoL questionnaire 12,13 including eight dimensions: physical functioning, role-physical, bodily pain, general health, vitality, social functioning, roleemotional, and mental health. A Finnish-validated version of RAND-36 scoring was used.
Visual Analogue Scale
Back and leg pain were separately assessed with a 100-mm line (0 mm, no pain; 100 mm, worst possible pain). 14 
DEPS Depression Scale
The DEPS depression scale 15 has 10 items, each scored from 0 to 3 points (0, ''not at all''; 3, ''very much''). The threshold value for 50% of the patients having depression is 12 points, and the probability of depression increases as the total score increases.
Clinical and Sociodemographic Data
Sociodemographic data included age, sex, marital status, body mass index (BMI), tobacco and alcohol use, education, profession and occupational history, leisure time sports activity, duration of sick leave, and history of back symptoms.
Statistical Methods
Internal consistency was estimated by calculating the Cronbach a with bootstrapped 95% CIs. A self-reported change in symptoms within 2 weeks' interval was recorded, and patients with stable or unstable symptoms were analyzed separately. Intraclass correlation (ICC) for was measured by two-way mixed model with absolute agreement. The reproducibility, that is, the test-retest reliability under different conditions, was estimated by using ICC and standard error of measurement (SEM). SEM was defined as the square root of the sum of the residual variance and the variance in measurements from the corresponding two-way mixed model. 16 Confidence intervals for SEM were calculated using asymptotic covariance matrix of variance components obtained using restricted maximum likelihood method and general Satterthwaite approximation for the degrees of freedom. 17 Correlation coefficients with bootstrapped CIs were calculated by the Spearman method.
18 Differences between groups were tested by independent samples t test or analysis of variance.
RESULTS
Forward-backward translation was used to adapt the Finnish version of SRS-30. The translation process was agreeable in other questions, but semantic issues were debated in the translation of questions 11 and 18. It was agreed that Finns know pain medication better with their generic names rather than trade names, and the original spelling of question 11 was altered after negotiation. Question 18 was speculated during the translation process. After deliberation, consensus was reached that the phrase ''Do you go out. . .'' represents social activity more than going out for a specific date.
A total of 274 (94.4%) patients filled in all questionnaires completely, except for 21 patients who were unable to comment on satisfaction with management. Fourteen (4.8%) patients had several missing values, and two (0.6%) underwent surgery between two sets of questionnaire and thus were excluded. The demographic and clinical characteristics of the included patients are presented in Table 1 .
Patients were divided into nonsurgery (n ¼ 255, 93%) and previous spine surgery (n ¼ 19, 7%) groups, and the descriptive data and internal consistency of the Finnish SRS-30 are given in Table 2 .
Symptoms remained stable in 57.7%, worsened in 23.7%, and improved in 18.6% of the patients between answering the two sets of SRS-30 questionnaires (Table 3) . Patients with stable symptoms had the best ICC and SEM values in all categories except satisfaction with management. Of all the domains, the SEM was lowest (0.17; 0.15-0.19) in the total SRS domain of patients with stable symptoms. Other ICC and SEM values of the domains are given in Table 3 .
The function, self-image, and mental health domains correlated moderately or strongly, but pain correlated weakly with RAND-36, ODI, DEPS, and VAS pain scales. The subtotal and total score correlations were good with VAS pain scales, but satisfaction with management had poor correlation to all instruments (Table 4 ). There was a statistically significant difference between moderate and marked deformity groups in the SRS-30 domains of function/activity (mean AE SD: moderate, 2.80 AE 0.71; marked, 2.56 AE 0.63; P ¼ 0.022) and self-image/appearance (mean AE SD: moderate, 2.82 AE 0.65; marked, 2.58 AE 0.61; P ¼ 0.016). The differences of SRS-30 domain means between diagnosis groups were insignificant (data not shown).
DISCUSSION
The aim of this study was cross-cultural translation, adaptation, and psychometric testing of the Finnish version of deformity-specific SRS-30 questionnaire. The results of the study indicate that the development was successful and the expert committee managed to create an applicable questionnaire. Reproducibility and internal consistency proved to be good.
Translation and validation of SRS-30 has been published only in Brazilian Portuguese. 19 It was performed with a postoperative AIS cohort using a protocol different from ours. The translators of the Finnish version were unanimous about the interpretations and followed established guidelines. 7, 8 The discussion of the expert committee was needed in only two questions, questions 11 and 18. The latter question appears slightly different in SRS-22 and helped in the cultural interpretation of the original question. The same question was debated by Danielsson and Romberg 20 while validating SRS-22r for Swedish AIS population as well as with Turkish, 21 Spanish, 22 and Chinese 23 versions. Culture and ethnicity are known to have an influence on SRS questionnaire outcomes in AIS patients and the same condition within a single culture may have different manifestations according to ethnicity especially in pain, activity, and appearance. 24, 25 The population in our study represents typical characters of adult 
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Finnish SRS-30 Validity and Reliability Kyrö lä et al white Finnish patients with prolonged symptoms associated with degenerative spine conditions with sagittal disorder in radiographs. The internal consistency was good in domains function, self-image, subtotal, and total scores, and it was excellent in mental health. The total score Cronbach a values were optimal in both no-surgery and previous surgery groups, as very high values may be an evidence of very homogeneous questions. 26 The lesser internal consistency of satisfaction with management domain in the nonsurgery group may result from only two questions, whereas other domains have five to six questions per domain. In addition, the surgery subgroup in our material had a higher internal consistency than that reported in previous adaptation studies, which may indicate the validity of the Finnish SRS-30 in measuring satisfaction with treatment when a recognizable intervention is done. In a Brazilian study, 19 the Cronbach a of domain means were 0.579 to 0.853, except in satisfaction with management, which was 0.288. Cheung et al. 23 obtained a Cronbach a of 0.53 in SRS-22r satisfaction with management domain, and Haidar et al. 28 obtained 0.44 in heterogeneous preoperative and postoperative AIS materials. Our study population had a wider variety of diagnoses and preconsultation treatments, which may affect the internal consistency of that domain. Other authors 20, 22, 27, 28 have reported high ceiling percentages in the pain domain of SRS-22, which was not observed in our study, although the patients had a considerable level of pain.
The test-retest reproducibility in our material was good or excellent when patients' self-reported symptoms remained stable between questionnaires. When patients experienced a change in their symptoms between questionnaires, the lower ICCs indicate that the change was detected during the short 2-week interval. Only satisfaction with management domain was less reproducible than other domains, which may be due to patients misinterpreting the first consultation without intervention as a treatment. The SRS-30 mental health domain questions are adopted from the SF-36 mental health dimension, and very high reciprocal correlation was expected and achieved in our study. Function domain correlated strongly with ODI, which also measures the degree of disability. In the present material, the mean level of the SRS-30 domains and mean ODI were in line, both indicating severe disability. Moderate correlation in the pain domain may be due to different ways of inquiry on the duration of pain: ODI inquires about the present status; in this study, VAS inquires about pain during the previous week; SRS inquires about pain at 6 months, 1 month, and at rest; RAND-36 inquires about the intensity of the pain and the inconvenience it brings. Self-image is not asked in any other compared questionnaires, but it briefly includes the same areas as mental health questions, and in our study, a strong correlation was found between the self-image domain and DEPS. Satisfaction with management is a domain missing from all other questionnaires, and thus, correlations were poor.
Compared with the SRS-30 domain means of the age-sex normative nonscoliotic population data published by Baldus et al., 29 our cohort had significantly lower means in all domains, 4.1 to 4.6 versus 2.46 to 3.11. This suggests that the questionnaire can discriminate nondeformity population from symptomatic adults with sagittal spine disorders. Bess et al. 30 stated that the disability of adult scoliosis patients cannot be solely predicted by radiographic findings. Our findings are parallel, as only two domains, function and selfimage, were statistically significantly correlated with severity of deformity measured from radiographs. The SRS-30 domains did not correlate to diagnostic groups either. The limited capability of the domains to discriminate different etiologies of adult spine deformity and radiographic findings in our adult population seems to be related to the versatile nature of degenerative spine disorders.
The power of this study was that we controlled possible changes in self-perceived health status between the baseline and the follow-up examinations and analyzed the subgroups separately to demonstrate good reproducibility and capability to find change in patient's status. The limitation is that the previous surgery group was small and did not represent deformity surgery only, but all spine surgery. The predictive ability of the SRS-30 in the Finnish population has to be evaluated in further studies.
CONCLUSION
Deformity-specific HRQoL instruments are essential for evaluating the outcome of adult deformity surgery. This study showed that the Finnish SRS-30 translation was reliable and valid. It has two domains related to deformity that are not covered by other generally used questionnaires. SRS-30 can be recommended for use among Finnish-speaking patients treated for pain and disability associated with adult spine deformities. 
Key Points
The patient outcomes questionnaire must be translated and validated for the specific language and cultural environment for research and clinical work. The SRS-30 questionnaire proved to be valid and applicable in evaluating outcome in Finnish adult spinal deformity patients. The predictive ability of the SRS-30 in the Finnish population has to be evaluated in further studies.
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